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Regioa 7 Saperlilnd Program 
Addendum for tbe Generic QAPP for Superfund Site Alleument and Targeted BrownfieldJ A.ausment AcdviUet (July 2007) 

for the Atlantic Water Su~_Site 
Pi oJect filfoi iiJ.uiilil: 

Site Name: Atlantic :Water SwDiv Site City: Atlantic (State: Iowa 
START Project Manager: David Zimmcnnann 

By: Ill ,_J u '\. M 1-.""-J II 
Title: S17A .TProiec:t !Date: 1 ,~ -, '' 1~ --~~ • EPAV-m 7S·-·"dDi · · 
ApprovedJh: )~ /_L """ ... " _ J, ./~ _, ifn:r~~u o_r. ·-o-on _........... VJSIOD 

I~T~iitlc~:~!.!!Jn.IJVr+.'sbr4l~R~~r~Pro~)~gram,~~~ Manill::lt:r~~!ai!::::::::=;I:~Datc:::::-: ~·v:~· /i,.,~+-4) 

I~IAPPro~~'~:.:::·ed::.;By:::L:.:: -II::!(~ I~)~ II h.1.• "n<:W'n~. (N~(,D~H~I I'Lu..-'o~..J: b.ll},.... ___ r=-~~-=-:-~.,...........4Tetra Tech START Project Nmnber: X9004.11.02S8.000 
rritle: EPA Region 7 QA Manager (Date: 1111\Q 1~1\ll 

1.0 PI ojecU.Ianuement: · 
1.1 Distribution Lilt 

EPA-Relion 7: Ron King, EPA Site Assessment Manager 
Diane Hllrm, Region 7 QA M8D.IIgcr 

1.% Projectfl'uk Orgulzadon 

START: David Zimmemiana, Project Manager 

Ron KiD& of the EPA Region 7 Superfund Division, will serve as the EPA Project Manager for the activities described in this QAPP. David 
. OfTetra Tech EM Inc., {fctra Tech), will serve as the START ProjcctMIIIIIIF. . 

1.3 Problem Ddinldoa/Background: 

!Description: This site-specific Quality AsSillllllce Project Plan fonn is prepared as an addendum to the Generic Quality Assurance Project Plan for 
Superfund Site AssiiSSmcnt and Targeted Brownficlds Assessment Programs (updated July 2007}, end contains site-specific data quality objectives for 
~c sampling activities described heJcin. . · 

181 Description attached. 

0 Dcsc:ription in referenced report: 
Title Dale 

1.4 . Projectll'uk Dacription: 

D CERCLAPA D CERCLASI 0 Brownficlds Assessment 
181 Other (description attached): D Pre-CERCUS Site Screc:aing 0 Removal Assessment 

~cbedule: Field work is anticipated to occur in November 2011. 

D Desaiption in referenced rq10rt: -------=.,........ ___ .;...__ 
Title Date 

1.5 Quality Objec:tlva md Criteria for:Mea.suremeat Data: 

~ Idcatificd in anacbcd table . 
. ~celslon: ~ Identified in attacbcd table. 

IRepreac:ntadvCDeSS: 1:81 Identified in attached table:. 
CompleteaetS*: 18:1 Idcrrtified in Bttachcd table. 
P,mparabWty: 18:1 ldcntific:d in a1tachcd table. 

• A completeness goal of 100 pcrcenl has been established for this project However, if the completeness goal is not met, EPA may still be able to 
6ake site decisions bGcd on 1111}' or all of the · · validated data 
1.6 Speclal Trainlag/CertiflcatioD Requiremeors: 

181 OSHA 1910 
0 Special Equipmcllt!IDstrument Operator: 
D Other (describe below): 
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Region 7 Superfund Program 
A~dendam for Ole Generic QAPP for Superfund Site Assessment and Targeted Bmwnfiellb AssUIIIIeat Activities (July 2007) 

Cor the Atlande Water Supply Site 
1.7 Documentation and Records: 

181 Field Sheets 181 Site Log 0 TripRepon 181 Site Maps 0 Vidc:o 
181 O.ainofCustody 181 Health and Safety Plan 181 Lcuc:r Repon 181 Photos 

181 Sample docunu:nQdion wiD follow EPA Region 7 SOP 2420.05. 

181 Other: Analytical information will be handled aa:ording to procedures identified in Table 2. 

f--· 
2.0 Ua•iremmt ud Diita.&iqiiWUon:-

2.1 SampUog Proetu Dalgn: 

D R.andom Sampling D Transect Sampling 181 BiasedfJudgmcntal Sampling D Stratified R.andom Sampling 
0 Scan:h Sampling 0 Systematic: Grid D Systematic Random Sampling 181 Definitive Sampling 
D Scrcc:ning w/o Definitive Confirmation D Screening w/ Definitive Confinnation 
181 Sample Map Attached 

The j,roposcd sampling scheme for groundwater collection will be biased/jlx!gmental with ddinitivc labondory 111!2lysis, in accordanc:e v.ith 
procedures included in the Gllidancefor Performing S/Je lnspectiolu Urrthr CERCLA., OSWER Directive #9345.1-05, September ·1992, and &IJIQIIQ/ 
Program &p~ntaltve Sampling Gutdalrt:e. YolulM 1: Soil, OSWER Directive 9360.4-10, November- 1991. All samples will be submitted for 
analysis by the EPA Region 7 laboratory. See Appendices A and B for additiooal site-specific info11Dll1ion and maps. The proposed number of 
samples is a balance belWCCil cost and covc:ragc, and represents a reasonable attempt to meet the study objectives while staying within the budget 
c:onstrainls oftypical removal sypport activities. 

Sample Summary Location 1\latrb: I# ofSamptes• AoalYDB 
Existing monitoring wells Water 3 VOCs 

Existing municipal supply wells Water 10 VOCs at clrinking water levels 

*NOTE: Background/QC samplc:S are not included with these totals. See Table I for a complete sample 5U!IIIIliiY. 
2.2 Sample Methods Requlrementa: 

Matrh Sampling Method EPA SOP(1)/Metbods 

Wmr 
Three cristing monitoring wells will be sampled using a 

EPASOP4231.2007 submersible pump 
Water 10 Municipal wells will be W!lllled It lhe well head EPA SOP 4230.10 
2.3 Sample Handliq and CUJiody Requirementa: 

181 Samples will be packaged and preserved in accordance with procedures defined in Region 7 EPA SOP 2420.06. 
181 COC will be maintained as directed by Region 7 EPA SOP 2420.04. 
181 Samples will be e.ccepted according to Region 7 EPA SOP 2420.01. 

0 Other (Describe): 

2.4 Analytical Methods Requlremeata: 

181 Identified in attached table. 
181 R.alionale: The requested analyses have been selected based on the historical info11Dll1ion on the site and progi-am experience with similar types 
or sites. 
0 Other (Describe): 
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Region 7 S11.perfuud Program 
Addendum for the Geuertc: QAPP Cor SuperfiiDd Slte Assesnntnt and Targeted Brownfidcb Auasmeut Activities (July 2007) 

Cor the AtllliiUc: Water Supply Site 
l.5 Quality Control Reqll.iremcnta: 

0 Not Applicable 
l8l Identified in attached table. 
181 In aceordance with the Generic Quality Assurance: Project Plan for Superfund Site Assessment and TargeW! Brownfields Assessment Programs 

(updllled July 2007). 
181 Describe Field QC Samples: For this investigation, field QC samples will include one field blank (water) and one equipment rinsate blank 

(water}, both prepamf with deionized (DI) Willer provided by the EPA Region 7 laboratory. The field blank will be collected to evaluate 
contamination of sampling containers and/or preservatives and to assess contamination potc:ntially introduced during the sampling and 
laboratory procedure(s}. The equipment rinsBte will evaluate the effectiveness of decontamination pi"'CCC!ur=s for monitoring welllllllllpling 
equipment. In addition, one water trip blank will be prepared by the EPA Region 7 laboratory and be used to evaluate tx~ntamination introduced 
during tnmsportlllion of the containers/samples. Two field duplicates will be required, one from Monitoring Well 2 ll!ld one from Atlantic 
Municipal Utilities Well No.6. All QC samples will be submitted fur the analyses listed in the attached tables. Evaluation of blank: samples 
depends on the levels of C01l111mirultion found in environmental samples to detc:nnine whether the environmental samples arc representative. 
Analytical results of blank smnplcs will be evaluated on a qualitative basis by the EPA Project Manager and EPA contractor{s} to dctcnnine a 
general indication of field-introduced and/or lab-introduced contamination. 

0 Other (Describe): 

2.6 lllltnmlut/Equipmc:ot Testiag, Iupectioo, aod Malnteaanc:e ReqnireJDentl: 

0 Not Applicable 
181 In accordancc with the Generic Quality Assunmce Project Plan for Superfund Site Assessment and Targeted Brownfields Assessment Programs 
(updated July 2007). 
181 Other (Describe): Testing. inspection, and maintenance: of field instrwncnts (v.ater quality meter) will be performed in accordance with 
manu~· recommendations. Testing, inspection, and maintenance of analytical instrumentation will be perfonned in accordance: with the 
previously referenced SOPs and/or manufacturers' n:commendations. . 

2. 7 Instrument Calibration aud Fmru.cney: 

0 Not Applicable 
l8l lnspccticm'acccptancc requirements Bl'c iri accordance with the Generic Quality Assurance Project Plan for Supclfund Site Assessment and 
Tllfl!dCd Brownfields Assessment Programs (updated July 2007). 
l8l Calibration oflaboratory equipment will be performed BS described in the previously referenced SOPs and/or manufacturers' recommendations. 
181 Other (Describe): Calibriltion of field inslrumcnts (water quality meter, etc.) will be performed daily, as described in the manufacturers' 
recommendations. · 
1.8 bupec:doiiiAc:c:eptanc:e Requlrc:meuiJ for Supplies and Coasumablu: 

0 Not Applicable 
181 In accordance witb the Generic Quality AssiiJIIDce Project Plan for Superfund Site Assessment and Targeted Browntields Assessment Programs 
(updated July 2007). 
181 All sample containers will meet EPA criteria for cleaning Jiroccdures for low-level chemical analysis. Sample containers will have Level II 
certifications provided by the manufacturer in accordance with pre-cleaning criteria established by EPA in Spectficatio'IIS and Guidelines for 
Obtaining Contam11tan1-Free Contai7Jers. 
0 Other (Describe): 

2.9 Data Ac:quU!tiou Rcquiremua: 

0 Not Applicable 
181 In accordance: wilh the Generic Quality Assurance Project Plan for Superfund Site Assessment and Targeted Brownfields Assessment Programs 
(updated July 2007}. 
181 Previous datafmformatioll pertaining to the site (including ather analytical data, reportS, photos, maps, etc., which are n:fcrcnccd in this QAPP) 
have been compiled by EPA andfor its contractor(s} from other sources. Some of that data has not been verified by EPA and/or its contractor(s); 
however, the information will uot be used for decision-making purposes by EPA without verification by an indepc::ndenl professional qualified to _ 
verify such dat&'"mfonnation. 
0 Olher (Describe}: 

2.10 Daca ~Iaoqcmcnt; 

jgl Alllabomtxny data llllQUited will be 11W111gcd in accon!ance with Region 7 EPA SOP 2410.01. 
0 Other (Describe): 
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Region 7 SuperfUnd Program 
Addendum for the Genaic QAPP for Superfund Site Alsusmeot and Targeted ~row!Jiidds Aaseament Activities (July 2007) 

ror die Atlantic Water Suppj). Site · 
3.0 .\uewaent and Ovaloiltht: 

3.1 A&~usment and Response Actiou: 

181 Peer Review 181 Management Review 0 Field Audit D UbAudit 

181 Assessment and response actions pertaining to lllllllytical phases of the projcc:t arc addressed in Region 7 EPA SOPs 2430.06 and 2430.12. 

D Other (Desaibe): 

3.1A.Cornctlve Action: 

181 Corrective actions will be taken at the discretion of the EPA Project Manager whenever there appear to be problems that could adversely affect 
data quality and/or resulting decisions affecting future response actions pertaining to the site. 

D Other (Describe): 

3.2 Report!l to Muagement: 

0 Audit Report 0 Data Validation Report 0 Project Status Report 0 None· Required 

181 A Jetter report describing the sampling techniques, locations, problmns encountered (with resolutions to those proble.nu), and interpretation of 
analytical results will be prepared by Tetra Tech START and submitted to the EPA. 
181 Reports will be prepared in accordance with the Generic Quality Assurance Project Plan for Superfund Site Assessment Blld Targeted 
Brownfields Assessment Programs (updated July 2007). 
0 Other (Dcsaibe): 

.a.o Data Villdation and UabDitv: 
4.1 Data Review, Validation, aud Verlfiatlon Requirement.: 

0 Identified in attachiXI bible: 
181 Data review and verification will be pcrfonned in accordance with the Generic Quality Assurance Project Plan for Superfund Site Assessment 
and Targeted Brownfields Assessment Programs (updated July 2007). 
181 Data review and vcrificalion will be performed by a qualified analyst and the laboratory'~ section mllllllgCr as described in Region 7 EPA SOPs 
2430.06, 2410.10, Blld 2430.12 

D Otbe.r (Dcsaibc}: 

4.2 Validation and VaiOcation Metbods: u Identified In attached table. 

D Identified in llltal:hcd bible: 
~ The data will be validated in accordance with Region 7 EPA SOPs 2430.06, 2410. JO, lll1d 2430.12. 
181 Tbc :EPA Project Manager will inspect the data to provide a final review. The EPA Project Manager will review the data, if applicable, for 
laborawry spikes and dupli~; 1111d laboratory bii!IIb to ensure that they arc IK:ceptable. The EPA ~jcct Managci will also compare the santple 
descriptions with the field shccls for consistency and will ensun: that any anomalies in the data arc appropriately ckK:wncnted 

D .Oth~ (Describe): 

4.3 Reconclllation with User Reqnirementll: 

D Identified in attached table: 
181 If data quality indicators do not meet the project's requirements as outlined in this QAPP, the data may be discarded and rc-sampling or~ 
analysis of the subject samples m8y be required by the EPA Project Manager. 

D Other (Desaibe}: 
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Region 7 Superfund Program 
Addendum for tbe Geoerir QAPP for Superfund Site Assasmeot aod Targeted Browofields Assessmmt Activities (July 2007) 

for the Adlllldr Watrr Sappi.Y_Sitc 
Table 1: Sample Summary 

SltrName: Atlantic Water Supply Site ~tion: ~ti~wwa 
START Pro eet Mluaal!er: David Zirnmemimin IAetnity/ASR #: To be c!ctmnined IDatr: October 2011 

No. of Matrix Loc:atiou Purpose Depth or other Requested Sampling Analytical Melllod/SOP 
Sam pia Descriptor Analysts Metllod 

To verify and Wells are scrccned document curran 
at about 3S to EPA SOP 3 Water 3 monitoring wells water quality of 
SO feet below VOCs 4231.2007 EPA SOP 3230.13 

gromu!wmr near lhe 
ground surface source area. 

To verify and Municipal wells are 
doeumeot c:urmJ.t ClOIIlp\eted in upper VOCs at drinking EPA SOP 10 Water 10 mwricipal weDs water quality of sandstone unit and EPA SOP 3230.09 
groundwater at the average 87 feet in water levels 4230.10 

production wdls. depth. 
QCSampla 

To assess 
1 Water Trip blaolc field/transportation- NA · VOCs NA EPA SOP 3230.09 

related COII1llmiDation 
To assess field-

1 Water Field blank imrod~ and · 
NA VOCs NA EPA SOP 3230.09 laboratory-iotroduccd 

wntmninatian 

To assess sample 

l Watts Duplicate variability in the One from VOCs EPA SOP EPA SOP 3230.13 nuttrix and assess monitoring well2 4231.2007 
sampling P'"ision 

To EWCSS sample 

1 Water Duplicate variability in the OncfromAMU VOCs 81. drinking EPA SOP EPA SOP 3230.09 matrix and assess wcll6 water levels 4230.10 
sampling precision 

To evaluate 
effectiveness of From m011itoring 

I Water Rinsate blank decontamination weD sampling VOCs NA EPA SOP 3230.013 
proc:edures for 

slllilpling oquipmeot 
equipment 

Region 7 Soperfll.Dd Program 
Addendum for tbe Generic QAPP for Superfund Site Aueument IUld T~ Brown.Odds Assessment Activldes (July 2007) 

for tbe Atlaudc: Water Suppi).Site 
Table.l: Data Quallty Objective Summary 

Site Name: Atlantic Water Supply Site I Loeatloo: Atlantic Iowa 
START Projeet l\1ana2er: David Zimmc:mumn I Activity/ASR #: To be detenniDcd Date: October 2011 

Analytical I Data Quality Meuuremc:ots Sample Data 
AnalyliJ Hanclliug Ma~~~~g~ment Metbod Aeearacy Precision Repraentalivcnas Completeness Comparability Procedures Procedures 

GROUNDWATER 

judgmental sampling Standardized Sec Section 
per analytical 

per based on professional I 00%; samples procedures for 2.3 of See Sc:Won ·voes sec Table: I mctbod analytical judgment of the of on-site soiiiU'C sample coUection QAPP 2.10 of method sampling team 
critical samples and analysis will furm. QAPPform be used. 

X9004.11.0258.000 5 
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APPENDIX A 

SITE-SPECIFIC INFORMATION FOR A SITE REASSESSMENT 
AT THE ATLANTIC WATER SUPPLY SITE 



INTRODUCTION 

The Tetra Tech EM Inc. (Tetra Tech) Superfund Technical Assessment and Response Team (START) has 

been tasked by the U.S. Environmen~ Protection Agency (EPA) Region 7 Superfund Division to 

conduct Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) site 

reassessment activities at the Atlantic Water Supply site in Cass County. Iowa. The site includes a 

chlorinated solvent groundwater contamination plume that appears to be originating from an abandoned 

drycleaners and has impacted a number of Atlantic, Iowa, municipal wells. The site was initially 

investigated by the pre-remedial program in the late 1980s. Since that time, the site has undergone a 

number of follow-up investigations, including a removal assessment in the mid-1990s that involved 

( 1) delineation of the source of contamination and (2) installation and sampling of three monitoring wells. 

Additional information about previous investigations is presented below. 

As sp_ecified by the task order and subsequent conversations with the task monitor, the site reassessment 

will (I) evaluate the condition of existing monitoring wells at the site, and then sample them if they are in . 

good oondition; (2) evaluate Atlantic Municipal Utilities (AMU) Well No. 7 to determine its effectiveness 

in containing a groundwater plume, and evaluate any need for repairs of that well; (3) assess need for any 

removal actions at the site; and ( 4) sample the existing wells in the Atlantic municipal well field. 

Following receipt of the sample data, the site will be reassessed using the current version ofthe Hazard 
. . 

-Ranking System. This Quality Assuranc~ Project Plan (QAPP) identifies site-specific features and 

addresses elements of the sampling strategy and analytical methods proposed for this investigation. 

SITE LOCA TIONIDESCRIPTION 

Atlantic, Iowa, is a rural community in the northeastern portion ofCass County, located about 75 miles 

west of Des Moines, Iowa, and 45 miles northeast of Council Bluffs, Iowa. The apparent source of 

contamination at the Atlantic Water Supply site is located at 1205 East 7th Street, also known as 

US Highway 6 and State Highway 83 (see Appendix B, Figure 1). A fonner diy cleaning facility, the 

Norge Dry Cleaning Village, operated at this location during the 1960s. The approximate coordinates of 

the former dJy cleaner are latitude 41.403718Q north and longitude 94.995763° west. Though the exact 

dates of operation are not known, the dry cleaning facility wa5 listed in the 1962 Atlantic City Directory 

(Atlantic, Iowa 1962). This facility also was used from 1960 to 1974 by Shrauger Appliance as an 

appliance retailing facility. In 1974, the Iowa Department ofTransportation (IDOT) leased the site as a 

materials testing laboratory. IDOT relocated its operation in March 1986 to a site east of the City. It is 
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·, 

suspected that the dry cleaning operations and IDOT routinely used solvents (Ecology & Environment, 

Inc. [E&E] 1988). 

Based on the historical aerial photographs of the site {Historical Information Gatherers [IDGJ 2003), the 

building that housed the former dry cleaner/IDOT laboratory facility was razed between 1982 and 1994. 

The area is now owned by the Rolling Hills Bank and Trust. A Burger King Restaurant is located about 

300 feet east of the former dry cleaning location. Land use surrounding the si~ is am~ of commercial 

and residential properties. The City of Atlantic's municipal well field is located approximately 0.50 mile 

northwest of the former dry cleaner location. 

The municipal water supply well field in Atlantic, Iowa, has been impacted by tetrachloroethene (also 

known as perchloroethylene or PCE) (Terra Tech 2004). At the source, approximately 40 feet of silt and 

clay overlies fme- to coarse-grained friable sandstone from which the weli field withdraws the City's 

potable water supply. The silt and clay soils have been contaminated with PCE at depths too deep for · 

physical removal and/or conventional remediation. 

At present, the PCE contamination continues to migrate downward into the sandstone aquifer, and then 

travels horizontally within this aquifer to the City's municipal weU field. The well nearest to the source 

area (AMU Well No. 7) was first found to contain PCE in 1982 (reported at a concentration of 170 

micrograms per liter [J.lg/L]) (E&E 1988). AMU Well No.7 was disconnected from the system and is 

presently being pumped continually by the local water authority wastewater treatment plant in order to 

provide hydraulic control and protect nine other municipal wells from contamination. Currently, nine 

active municipal serve the 7,200 citizens of Atlantic, Iowa. Eight municipal wells (AMU Well Nos. 10 

through 17) are located on the north side of Troublesome Creek between 0.5 and 1 mile from the former 

drycleaner site (Figure 2, AppendiX B). AMU Well Nos. 6 and 7 are located on the south side of the 

creek. For the nine active municipal wells, total depths range from approximately 75 to 98 feet below 

ground surface {bgs), with an average of87 feet bgs (AMU well data). Other wells previously present on 

the south side of the creek (AMU Well Nos. 1 through 5 and 8 and 9) have since been decommissioned 

due to their age and diminishing performance. Well No.6, located approximately 910 feet northeast of 

Well No. 7, is also slightly contaminated with PCE {approximately 5 J.Lg/L or less), which signifies the 

overall width of the PCE contaminant plume. The well is still used as a drinking water well and is 

pumped approximately 15 to 20 hours per day at 300 to 350 gallons per minute (gpm) on average. Water 

from the nine active municipal wells is initially blended and then treated. Prior to distribution, the water 

is treated primarily with liquid chlorine, used to disinfect the water, and fluorosilicic acid (ItS iF,), for 
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water fluoridation. Hydrochloric acid is additionally used for well maintenance and rehabilitation for 

removal of mineral scale.· 

PREVIOUS INVESTIGATIONS 

During a water quality survey conducted by the Iowa Department of Natural Resources (IDNR) in 

August 1982, PCE was detected in the AMU water supply Well No. 7 at a concentration of 170 ~­

Subsequent IDNR sampling events detected PCE in Well No.7 at concentrations ranging from 11 J.Lg/L in 

March 1995 (IDNR 1999) to 260 JJ.g/L in August 1984 (E&E 1988). The maximum contaminant level 

(MCL) for PCE is 5 J.Lg/L. From August 1982 to November 1987, water from Well No.7 was pumped at 

a rate of 80 gallons per minute to Buttermilk Creek in an attempt to restrict migration of the PCE 

contamination to other nearby drinking water supply wells (E&E 1988). In December 1987, the 

discharge from Well No.7 was rerouted to the 3rd Street sanitary sewer line about 150 feet southwest of 

.the well for treabnent at the City of Atlantic's wastewater tteatment facility (E&E 1988). 

In August 1987, an EPA contractor conducted a soil gas survey to· delineate the approximate extent of 

PCE contamination. Soil-gas samples were collected from a depth of 5 to 6 feet bgs at 55 locations, 

beginning at the former dry cleaning and IDOT laboratory facility, and proceeding in the direction of 

groundwater flow (north-northwest) toward the AMU well field. Analytical results suggested the source 

area was just south of East 7tb. Street about250 feet east ofthe former dry cleaning and lOOT laboratory 

facility (E&E 1988). The report stated that a release ofPCE likely occurred at the former dry cleaning 

and lOOT laboratory facility, and migrated via surface runoff and groundwater flow to this topographic 

low near the former location of a Hardee's restaurant. According to the report, the migration of PCE from 

the source area may have followed the storm sewer system along the southern side of East 7t1J Street 

(E&E 1988). 

In August and November 1998, IDNR conducted followup investigations of the PCE contamination to 

better define the source. During these investigations, 34 soil gas samples and 10 soiJ samples were 

collected for analysis. The soil samples were analyzed by IDNR for PCE by a mobile laboratory using a 

headspace analysis method. The sampling focused on the area of the former dry cleaning and IDOT 

laboratory facility, and the source area identified during the 1987 investigation by E&E. Soil gas data 

from the IDNR investigations confirmed the level ofPCE contamination originally detected near the 

· former Hardee's restaurant. However, significantly higher PCE levels (greater than 10,000 parts per 

~Ilion) we~ detected near the former dry cleaning and lOOT laboratory facility. Based on these 

findings, IDNR concluded that the silty clayey soil beneath the former dry cleaning and lOOT laboratory 
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facility is the predominant source ofPCE contamination impacting the groundwater (IDNR 1999). The 

report indicated that soils appeared to be contaminated to a depth of at least 20 feet bgs. The report also 

recommended installing monitoring wells to better define the extent of PCE contamination in 

groundwater near the suspected source area. 

From 2002 through 2004, Tetra Tech START conducted a removal site evaluation of the Atlantic Water 
' 

Supply site. Field activities included advancement of 13 soil borings to depths ranging from 23 to 36 feet 

bgs (Tetra Tech 2004). These borings were advanced around the previously identified source area and 

sampled to aid in determining the extent of contamination. In addition, three permanent, flush-mounted 

monitoring wells were installed into the Dakota sandstone formation at depths rangi.Dg from 40.5 to 

50 feet bgs. These wells were installed to assess groundwater quality near the source area. In soils, PCE 

was reported at its highest concentrations near monitoring well (MW) 2, installed near the f~er 

drycleaner. At this location, PCE was found at concentration above the preliminary remediation goal 

(PRG) of 3,400 micrograms per kilogram (J.I.g/kg) in samples collected from 19 to 36 feet bgs. This was 

the only soil boring with PCE levels above the PRG. Of the three monitoring wells installed, MW-2 was· 

the only one containing PCE in groundwater at concentrations greater than I j.J.g/L. PCB was reported at a 

maximum concentration of 5,300 J.Lg!L in this well in July 2003 (Tetra Tech 2004). 

In 2005, a hydrogeologic investigation was conducted at the site by personnel from the EPA 

Environmental Response Team (ERT) and the Response Engineering and Analytical Contract (REAC) 

(Lockheed Martin Technology Services 2005). The primary purpose ofthe investigation was to define 

the nature and. extent of groundwater contamination upgradient of the municipal well field in .order to 

assess the applicability of installing a permeable reactive barrier (PRB) for groundwater treatment and 

protection. As part ofthe investigation, six boreholes were installed about 150 f~t upgradient (south) of 

contaminated AMU We11 No.7 at the approximate centerline of the proposed PRB wall. Borehole depths 

ranged from 76 to 87.5 feet bgs, and were installed into the upj,er sandstone bedrock using sonic drilling 

techniques. Multiple groundwater samples were collected at each boring, beginning at about 20 to 25 feet 

bgs, and then at 2().;foot intervals as the borings were advanced. A total of 28 groundwater samples were 

collected. PCE was reported in water samples from all six borings, with the highest concentration 

(446 J.18{L) found in the boring farthest east (Lockheed Martin Technology Services 2005). The eastern 

extent of the plume near the well field was not delineated in that investigation, and remains undefined. 

Following the investigation, preliminary cost estimates to install a PRB were calculated. The total costs 

for this remedial technology were prohibitive to implement under the removal program. 
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ENVIRONMENTAL SETTING 

Sources of groundwater in the area of Cass Courity include alluvial valley aquifers, glacial-drift aquifers, 

and the Dakota Formation (U.S. Geological Survey [USGS] 1992). The alluvial aquifers are primarily 

made up of deposits along existing river valleys. The nearest alluvial valley to Atlantic is the east fork of 

the Nishnabotna River and its tributary, Troublesome Creek. The aquifer underlying the valley is 

relatively shallow, with an average depth of21 feet, and is comprised of fine-grained alluvial deposits. 

The thickness ranges from approximately 2 to 43 feet. Groundwater can also be obtained from shallow 

glacial-drift aquifers consisting of glacial and loess deposits over bedrock. In the Atlantic area, these 

deposits range in thickness from 18 to 260 feet. Although the water table is usually shallow, production 

rates in the glacial~ aquifers are often limited due to low soil permeability. Neither the alluvial nor 

the glacial drift aquifers are used for groundwater production in the Atlantic area. 

The City of Atlantic draws its water solely from the Nishnabotna Member of the Dakota Fonnation. The 

Dakota is a fine- to coarse-grained sandstone, very poorly cemented (friable), part pebbly to 

conglomeratic, and locally interbedded with seams of clay (IDNR 1996). Secondary lithologies include 

chert-quartz gravel, conglomerate, and gray to variegated mudstone with some siderite pellets. The 

fonnation is approximately 40 to 60 feet thick in ~e Atlantic wellhead protection area, providing 

·abundant pore space for groundwater storage. Within the wellhead protection area, the Dakota is 

upwardly confined by clay-rich glacial till.: 

The aquifer is recharged by downward percolation through Pleistocene deposits and by lateral 

groundwater inflow from southwest Minnesota. Regional groundwater flow is from north to south, and 

natural discharge from the aquifer occurs into the lower reaches of major rivers in the region. Locally, 

groundwater flows from south tci north (the direction ofPCE migration), which results from a 

combination of topography and groundwater piunping from the municipal well field. 

Average hydraulic characteristics of the Dakota Formation in the wellhead protection area are as follows 

(USGS 1992): 

• Transmissivity = 1, 750 to 3,075 square feet per day 
• Hydraulic conductivity= 35 to 60 feet per day 
• Hydraulic gradient= 0.003 feet per foot 

Below the Dakota is an aquiclude of impermeable, calcareous, gray-blue-red shales, with interbedded 

limestones, belonging to the Missourian Series of Penil.sylvanian age. These shales are encountered at a 

depth of 85 to 90 feet bgs and are approximately 725 feet thick in the Atlantic area. 
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SAMPLING STRATEGY AND MEmODOLOGY 

The sampling activities are tentatively scheduled to begin in November 2011, and will require 

approximately 3 days to complete. The laboratory data obtained for all samples collected during this 

project will be compared to benchmarks provided in the Superfund Chemical Data Matrix (SCDM) to 

· assess whether fmther response is warranted . 

. Groundwater Sampling 

Groundwater samples will be collected from three existing monitoring wells (including one sidegradient 

location) and the 10 Atlantic municipal wells (see Appendix B, Figure 2). 

The monitoring wells with be gauged with a water level indicator prior to sampling. Temperature, pH, 

specific conductivity, and turbidity shall be monitored and recorded dming purging. Purging shall 

continue until these parameters have stabilized (until a difference of less than 0.2 pH units and less than a 

10 percent change for all other parameters is observed among three consecutive readings). The · 

groundwater samples will be collected after bailing or pumping (using an electric submersible pump) a 

minimum of three well volumes of water from each monitoring well. Water samples submitted for VOCs 

analysis will be collected in four 40-milliliter vials and preserved with hydrochloric acid (HCI) to a 

pH<2. 

For the municipal wells, untreated groundwater samples will be collected from taps/spigots located 

nearest the wellheads, prior to any treatment systems. The system lines at active wells will be purged for 

approximately 5 minutes before the samples are collected. Any well not currently in use will be purged 

for at least 15 minutes prior to sampling .. Water quality parameters (pH, conductivity, and temperature) 

will be recorded after each well has been purged for the designated time. Municipal well samples will be 

collected into three 40-milliliter vials preserved with HCI for analysis for drinking water level volatile 

organic compounds (VOC). 

A field sheet will be completed for each groundwater sample location. The field sheets will include the 

following information: water quality parameters, purge times, estimated purge volumes, exact sample 

locations, and analyses to be performed. The groundwater samples will be submitted to the EPA 

Region 7 laboratory to be analyzed for VOCs. AU water samples will be stored in coolers maintained at 

temperatures at or below 4 degrees Celsius {"C) pending submittal to the EPA Region 7 laboratory. 
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Quality Control Samples 

To evaluate sample quality control (QC), a water trip blank, rinsate blank, and field blank will be 

collected, as specified in Section 2.5 of the QAPP fonn. In addition, one field duplicate will be collected 

from MW-2, and one field duplicate will be collected from AMU Well No.6. 

ANAL YfiCAL METHODS 

Water samples will be submitted to the EPA Region ?laboratory in Kansas City, Kansas, for analysis. 

The samples will be analyzed for VOCs in accordance with Standard Operating Procedures (SOPs) and 

methOds referenced in the QAPP. Standard turnaround times and detection limits for those methods will 

be adequate for this project. Appropriate containers and physical/chemical preservation techniques will 

be employed during the field activities to help verify that representative analytical results are obtained. 

An Analytical ServiCes Request form will be completed by the Tetra Tech START Project Manager and 

submitted to the EPA Region 7 laboratory. Submittal of samples to the laboratory is expected in 

November2011. 
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